Lateral quantized charge transfer across nanoparticle monolayers at the air/water interface.
Lateral quantized charge transfer was observed with gold nanoparticle monolayers at the air/water interface. The electronic conductivity was measured by using an interdigitated arrays (IDA) electrode perpendicularly aligned at the air/water interface where a particle ensemble was trapped between the IDA fingers. The overall voltammetric responses were analogous to that of the Coulomb blockade with a relatively flat central gap. This gap was found to shrink with increasing surface pressure. Differential pulse voltammetry revealed a series of well-defined voltammetric peaks within this central gap, which are ascribed to the single electron transfer of the particle ensemble. This observation was interpreted on the basis of relatively weak electronic coupling between neighboring particles where the particles behave more individually.